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(54) Radio communication system, communication terminal, and method for transmitting burst 
signals 



(57) In a burst signal transmitting/receiving method 
with transmission availability control, a method is pro- 
vided for transmitting each burst signal with the trans- 
mission unit length appropriate forthetransmission path 
condition at the time. Radio transmission path condition 



between a transmitting station and a receiving station is 
measured. A period during which the burst signal is to 
be transmitted is then determined on the basis of the 
measured radio transmission path condition. Before 
transmitted, the length of the burst signal is adjusted 
such that it is accommodated in such period. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a method for 
transmitting burst signals in a radio communication sys- 
tem, and more particularly to a method and apparatus 
for appropriately dividing and/orcombiningthe burstsig- 
nals to be transmitted, andfortransmittingthe burst sig- 
nals only during a period when the radio transmission 
path condition is fine, on the basis of the radio transmis- 
sion path condition between a transmitting station and 
a receiving station, and of the transmission waiting sta- 
tus of burst signals at the transmitting station. 

2. Description of the Related Art 

[0002] As a conventional method for transmitting 
burst signals in the radio communication system, Inter- 
national Publication WO01/4895 discloses controlling 
transmission availability of burst signal. 
[0003] This measures a time-averaged condition and 
an instantaneous condition on the radio transmission 
path between the transmitting station and the receiving 
station, and controls the burst signal transmission to be 
available only when the instantaneous condition is bet- 
ter than the time-averaged condition in order to reduce 
peak transmission power or average transmission pow- 
er and thereby to reduce power consumption at the 
transmitting station and interference to other receiving 
stations. 

[0004] However, the above conventional method per- 
forms the burst signal transmission availability control 
in units of a burst signal Thus, it causes a problem in 
that, in the case in which the variation cycle between 
fine/not fine conditions of the radio transmission path is 
shorter than the burst signal length, the signal may be 
transmitted under the circumstances that the transmis- 
sion path condition is not fine. 

[0005] For example, in the case of performing the 
above conventional transmission availability control us- 
ing measured instantaneous value of path loss variation 
as a parameter indicating the radio transmission path 
condition, or in the case in which the measured instan- 
taneous value of path loss varies quickly and a period 
for transmission allowed is shorter than the burst signal 
length, only a period where the measured instantaneous 
value of path loss variation is large (i.e. where it is de- 
termined that the transmission path condition is relative- 
ly better) may be insufficient to complete the transmis- 
sion of burst signal. Then, the burst signal has to be 
transmitted not only during the period under better con- 
dition but also during a period where the measured in- 
stantaneous value of path loss variation is small (i.e. 
where it is determined that the transmission path condi- 
tion is relatively worse), reducing advantages of the 
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transmission availability control. 
[0006] Also, the above conventional burst signal 
transmission availability control causes another prob- 
lem in that it keeps operating the processes associated 

s with this control even when the variation cycle of the 
transmission path condition is very short, and thereby 
the resultant advantages are decreased. 
[0007] Further, the above conventional burst signal 
transmission availability control causes another prob- 

'0 lem in that, in the case in which the variation cycle of 
the transmission path condition is very long, a transmis- 
sion unavailable period is caused to be long, and there- 
by the transmission waiting time for the burst signals to 
be transmitted, which are accumulated during such 

15 transmission unavailable period, will be long, and large 
delay will occur. 

[0008] Thus, according to the conventional transmis- 
sion availability control, since the control is performed 
in units of the burst signal, and is always performed re- 
20 gardless of how long the variation cycle of the transmis- 
sion path condition is, it may be possible that the advan- 
tages to be obtained by the control cannot be sufficiently 
obtained. 

25 SUMMARY OF THE INVENTION 

[0009] The present invention is directedto solve these 
problems, and its object is to provide a method, a system 
and an apparatus for transmitting each burst signal with 

so the transmission unit length appropriate for the trans- 
mission path condition at the time, with the burst signals 
transmitting/receiving method for performing the trans- 
mission availability control of the burst signals on the 
basis of the radio transmission path condition. 

35 [0010] One aspect of the present invention is a meth- 
od for transmitting burst signals in a radio communica- 
tion system comprising a transmitting station and a re- 
ceiving station, the transmitting station comprising a 
measurement part for measuring radio transmission 

40 path condition between the transmitting station and the 
receiving station, wherein the transmitting station ad- 
justs the signal length of the burst signal to be transmit- 
ted on the basis of the measured result by the measure- 
ment part. 

45 [0011] In this aspect, the above-described radio 
transmission path condition may be defined by one of 
the following parameters or a combination thereof: 
measured instantaneous value of path loss variation; 
transmission error rate; transmission throughput; dis- 
ss tance between the transmitting station and the receiving 
station; power of interference from other stations: the 
number of other receiving stations that intend to receive 
signals from an antenna of the transmitting station; 
amount of information to be transmitted; an average 
55 thereof; desired transmission time; relative physical re- 
lationship between the transmitting station and the re- 
ceiving station; and so on. 

[0012] According to this aspect, the burst signal can 
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be transmitted with a desired signal length after adjust- 
ment of its signal length on the basis of the radio trans- 
mission path condition, rather than being transmitted in 
units of the burst signal. 

[0013] Alternatively, the burst signal transmitting s 
method according to the present invention can select 
one desired transmission unit length from a set of a plu- 
rality of predetermined different unit lengths, and adjust 
the length of the burst signal to be transmitted to the 
selected unit length. 10 
[0014] The burst signal transmitting method accord- 
ing to the present invention can also adjust the length 
of the burst signal to be transmitted to a fixed unit length. 

BRIEF DESCRIPTION OF THE DRAWINGS 15 

[0015] These and other aspects, and other objects, 
features and advantages of the present invention will 
become more apparent from the following detailed de- 
scription when read in conjunction with the accompany- 20 
ing drawings, in which: 

FIG.1 is a diagram schematically showing a first as- 
pect of the transmission availability control accord- 
ing to the present invention; 25 
FIG. 2 is a diagram schematically showing a second 
aspect of the transmission availability control ac- 
cording to the present invention; 
FIG. 3 is a diagram schematically showing a fourth 
aspect of the transmission availability control ac- so 
cording to the present invention; 
FIG. 4 is a diagram schematically showing a fifth as- 
pect of the transmission availability control accord- 
ing to the present invention; 

FIG. 5 is a block diagram schematically showing the 35 
configuration of a communication terminal serving 
as a transmitting station in a radio transmission sys- 
tem according to a first embodiment of the present 
invention; 

FIG. 6 is a block diagram schematically showing the 40 
configuration of a burst divider/combiner according 
to the first embodiment of the present invention; 
FIG. 7 is a block diagram schematically showing the 
configuration of a communication terminal serving 
as a receiving station in the radio transmission sys- 45 
tern according to thefirst embodiment of the present 
invention; 

FIG. 8 is a flowchart showing an example of a proc- 
ess in a transmission unit length determiner accord- 
ing to the first embodiment of the present invention; so 
FIG. 9 is a flowchart showing an example of a proc- 
ess in the burst divider/combiner according to the 
first embodiment of the present invention; 
FIG.1 0 is a block diagram schematically showing 
the configuration of a communication terminal serv- 55 
ing as a transmitting station in a radio transmission 
system according to a second embodiment of the 
present invention; 



FIG.1 1 is a flowchart showing an example of a proc- 
ess in a transmission unit length determiner accord- 
ing to the second embodiment of the present inven- 
tion; 

FIG.1 2 is a block diagram schematically showing 
the configuration of a communication terminal serv- 
ing as a transmitting station in a radio transmission 
system according to a third embodiment of the 
present invention; 

FIG.1 3 is a flowchart showing an example of a proc- 
ess in a transmission unit length determiner accord- 
ing to the third embodiment of the present invention; 
FIG.1 4 is a block diagram schematically showing 
the configuration of a communication terminal serv- 
ing as a transmitting station in a radio transmission 
system according to a fourth embodiment of the 
present invention; 

FIG.1 5 is a block diagram schematically showing 
the configuration of a communication terminal serv- 
ing as a receiving station in the radio transmission 
system according to the fourth embodiment of the 
present invention; 

FIG.1 6 is a flowchart showing an example of a proc- 
ess in a transmission unit length determiner accord- 
ing to a fifth embodiment of the present invention; 
FIG.1 7 is a flowchart showing an example of a proc- 
ess in a transmission unit length determiner accord- 
ing to a sixth embodiment of the present invention; 
FIG.1 8 is a diagram schematically showing an out- 
line of burst signal processing according to a sev- 
enth embodiment of the present invention; 
FIG.1 9 is a block diagram schematically showing 
the configuration of a communication terminal serv- 
ing as a transmitting station in a radio transmission 
system according to the seventh embodiment of the 
present invention; 

FIG. 20 is a flowchart showing an example of a proc- 
ess in a data retriever/divider according to the sev- 
enth embodiment of the present invention; 
FIG. 21 is a block diagram schematically showing 
the configuration of a receiver-side transmission 
path condition measurer of a communication termi- 
nal serving as a receiving station in a radio trans- 
mission system according to an eighth embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] In a burst signal transmission method for per- 
forming transmission availability control of burst signals 
on the basis of radio transmission path condition, the 
present invention is a control method intended to trans- 
mit the burst signals (e.g. packet data) only under the 
circumstances that the transmission path condition is 
fine. 

[0017] First, transmission availability control accord- 
ing to the present invention is outlined hereinafter with 
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reference to FIGs.1-4. 

[0018] FIG.1 schematically shows the first aspect of 
transmission availability control according to the present 
invention. In this aspect, when the transmission availa- 
bility control determines that the radio transmission path 
condition is fine, it adaptively divides and/or combines 
the burst signals to be transmitted on the basis of the 
length of the transmission allowed period for the burst 
signals (hereinafter refer to as transmission available 
period), and transmits the burst signals during such 
transmission available period. In other words, in this as- 
pect, since the burst signals are directly divided/com- 
bined on the basis of the transmission path condition, 
the transmission of the burst signals starts when it is 
determined that the transmission is allowed, and sus- 
pends when it is determined that the transmission is not 
allowed. 

[0019] As an example shown in FIG.1 (a), by prede- 
fining a threshold for the instantaneous radio transmis- 
sion path condition, transmission available periods 
1 01 a-1 01 d are set out. It is here assumed that a set of 
burst signals 102a-102d shown in FIG.1 (b) is to be 
transmitted. Then, the burst signals are divided and 
combined, as shown in FIG.1 (c), on the basis of the 
lengths of the transmission available periods 101a- 
101d, 

[0020] In this example, the burst signal 1 02a is directly 
(i.e. not divided or combined) transmitted during the 
transmission available period 101a, the burst signal 
102b is divided into the signal 102b-1 and the signal 
102b-2, which are then transmitted respectively during 
the transmission available period 101b and the trans- 
mission available period 101c, and the burst signals 
102c and 102d are combined into one, which is then 
transmitted during the transmission available period 
1 01d at a time. 

[0021] FIG. 2 schematically shows the second aspect 
of transmission availability control according to the 
present invention. In this aspect, reference lengths for 
the burst signal transmission (hereinafter referred to as 
transmission unit lengths) are set on the basis of the 
transmission path condition. The burst signals to be 
transmitted are divided or combined to match the trans- 
mission unit length, and then transmitted in units of the 
transmission unit length. According to this aspect, en- 
coding and interleaving processes are simplified by lim- 
iting possible values that the transmission unit lengths 
can take. 

[0022] FIG. 2(a) shows an example 201 of the trans- 
mission unit lengths according to this aspect. The trans- 
mission unit length 201 is adaptively set on the basis of 
the switch i ng freq uency between the transmission avai I- 
able and unavailable conditions (i.e. the variation cycle 
of the transmission path condition between fine and not 

[0023] If, for example, the burst signal 202 that is long- 
er than the transmission unit length 201 as shown in 
FIG. 2(b) is to be transmitted, the burst signal 202 is di- 



vided into a set of burst signals 202a-202d as shown 
FIG. 2(c) to match the transmission unit length 201 , 
which are then individually transmitted. 
[0024] On the other hand, if, for example, a set of burst 
s signals 203a-203c as shown in FIG. 2(d), each burst sig- 
nal of which is shorter than the transmission unit length 
201 , is to be transmitted, the burst signals are combined 
into one burst signal 203 as shown in FIG. 2(e) to match 
the transmission unit length 201, and the burst signal 
'0 203 is then transmitted at a time. 

[0025] In the above second aspect, it is possible to 
set the transmission unit length as one prefixed value. 
By predefining one transmission unit length that is esti- 
mated to be always shorter than the transmission avail- 
's able period, selecting the transmission unit length to be 
used can be dispensed with, and the control process is 
simplified. This case is hereinafter called the third as- 
pect of transmission availability control according to the 
present invention. 
20 [0026] In each of the after-mentioned embodiments 
of the present invention, one of the above-described 
first, second, and third aspects is alternatively imple- 
mented. This is detailed later. 

[0027] FIG. 3 schematically shows the fourth aspect 

25 of transmission availability control according to the 
present invention. In this aspect, in the case in which 
the radio transmission path condition varies very fre- 
quently (i.e. the variation cycle is very short), the trans- 
mission availability control is suspended in order to sim- 

30 plify the control process because a sufficient effect is 
not prospective under such condition. 
[0028] In the example shown, in periods 301a and 
301c where the variation of the radio transmission path 
condition is not frequent, the transmission availability 

35 control is performed, while, in a period 301 b where the 
variation is very frequent, the transmission availability 
control is suspended. While the transmission availability 
control is suspended, the transmission may be always 
available (allowed), or may be always unavailable (not 

40 allowed). 

[0029] This control process according to the fourth as- 
pect is utilized along with any one of the first, second, 
and third aspects in the after-mentioned embodiments 
of the present invention. Also, in the fourth aspect, the 
45 transmission availability control may be suspended 
when the variation cycle is very long. This is detailed 
later. 

[0030] FIG. 4 schematically shows the fifth aspect of 
transmission availability control according to the present 

so invention. In this aspect, information to recoverthe orig- 
inal burst signals is added to each of the burst signals 
to be transmitted or signals to be transmitted into which 
the burst signals are divided or combined. 
[0031] In this aspect, as shown in FIG. 4 as an exam- 

55 pie, the transmission unit Tu consists of a plurality of 
fragments (here, fragments 1 -n) and a surplus 401 , and 
each fragment consists of attachment information to re- 
cover the original burst signals and data. 
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[0032] The attachment information consists of, as 
shown, a burst signal number 402 to identify the original 
burst signal, a fragment number 403 indicating the order 
of those fragments, a data length 404 indicating the 
length of the data to which the attachment information 
is added, and a continuation identifier 405 indicating 
whether another fragment follows. 
[0033] Alignment of these components of the attach- 
ment information is not to be limited to the one shown 
in FIG.4. Also, in the case in which either of dividing or 
combining is performed in the division/combination 
processes, some of the above components can be dis- 
pensed with. 

[0034] Preferably, this control process of the fifth as- 
pect is implemented in every embodiment described be- 
low. It is here assumed in the following description that 
each embodiment below employs the attachment infor- 
mation of the fifth aspect. 

[0035] Now specific embodiments achieving the 
above-described transmission availability control ac- 
cording to the present invention are described below 
with reference to the above-described aspects and the 
accompanying figures. 

[0036] First, the radio transmission system and its 
burst signal transmitting method according to the first 
embodiment of the present invention are described with 
reference to FIGs.5-9. This embodiment is intended to 
achieve the transmission availability control of the 
above-described second aspect. 
[0037] The transmitting station of this embodiment is 
now described with reference to FIG. 5. FIG.5 schemat- 
ically shows the configuration of the communication ter- 
minal 500 serving as the transmitting station in the radio 
transmission system of this embodiment. 
[0038] The communication terminal 500 includes a 
waiting queue unit 501 for accumulating the burst sig- 
nals to be transmitted, a transmission availability con- 
troller502, an encoder/interleaver503, a modulator/am- 
plifier 504, a transmitter-side wave-splitter 505, an an- 
tenna 506, a transmission path condition measurer 507 
for measuring the radio transmission path condition be- 
tween the transmitting station and the receiving station, 
and a transmission power/rate determiner 508. 
[0039] The transmission availability controller 502 in- 
cludes a burst divider/combiner 509, a data retriever 
510, a transmission availability determiner 511 for allow- 
ing or banning the burst signal transmission on the basis 
of the measured radio transmission path condition, and 
a transmission unit length determiner 512 for determin- 
ing the transmission unit length as a reference length 
for burst signal transmission. 
[0040] Operation of the communication terminal 500 
serving as the transmitting station of this embodiment is 
now described. Input burst signals are sequentially ac- 
cumulated in the waiting queue unit 501 . When the burst 
divider/combiner 509 outputs a data retrieving request 
signal to the waiting queue unit 501 , the burst signal ac- 
cumulated in the waiting queue unit 501 is then retrieved 



and output to the burst divider/combiner 509. 
[0041] The burst signal, which is input to the burst di- 
vider/combiner 509, is divided or combined such that its 
length will match a predetermined transmission unit 
s length, as described in the above-mentioned first as- 
pect. In this context, the predetermined transmission 
unit length is indicated from a transmission unit length 
indication signal that is output from thetransmission unit 
length determiner 512. 
10 [0042] When the data retriever 510 outputs the data 
retrieving request signal to the burst divider/combiner 
509, the data retriever 51 0 retrieves a burst signal gen- 
erated after dividing or combining, whose length equals 
to the transmission unit length, and inputs it to the en- 
's coder/interleaver503. 

[0043] Since the data retriever 510 outputs the re- 
quest signal to the burst divider/combiner 509 on the ba- 
sis of the transmission availability control signal that is 
output from thetransmission availability determiner 511 , 
20 switching between transmission allowed and transmis- 
sion not allowed of the transmission unit-long burst sig- 
nal is controlled according to whetherthe signal is output 
to the encoder or not. In other words, when the trans- 
mission availability control signal from the transmission 
25 availability determiner 511 indicates "transmission al- 
lowed", the data retriever 5 1 0 retrieves the transmission 
unit-long burst signal from the burst divider/combiner 
509 and performs some following transmission process- 
es on it, while, when the transmission availability control 
so signal indicates "transmission not allowed", the data . 
retriever 510 does not retrieve the transmission unit- 
long burst signal from the burst divider/combiner 509, 
and does not perform the following transmission proc- 
esses. 

35 [0044] The transmission unit-long burst signal, which 
is input to the encoder/interleaver 503, is encoded and 
interleaved according to a transmission rate that is de- 
termined by the transmission power/rate determiner 
508. 

40 [0045] Afterthe encoding and interleaving processes, 
the transmission unit-long burst signal is output to the 
modulator/amplifier 504, and is modulated and ampli- 
fied such that its transmission power (when transmis- 
sion power control is utilized) and/or its transmission 

45 rate (when adaptive modulation is utilized) equals the 
one determined by the transmission power/rate deter- 
miner 508. Alternatively, thetransmission power andthe 
transmission rate may be measured and transmitted 
from receiver-side as described later. 

so [0046] After the modulation and amplification proc- 
esses, the transmission unit-long burst signal is output 
to the transmitter-side wave-splitter 505, and radio- 
transmitted via the antenna 506 to the receiving station. 
[0047] On the other hand, a radio signal, which is re- 

55 ceived via the antenna 506 from the receiving station, 
is split and output to the transmission path condition 
measurer 507 by the transmitter-side wave-splitter 505, 
and then the radio transmission path condition between 
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the transmitting station and the receiving station is 
measured. In this context, the radio transmission path 
condition may be a state quantity such as, for example, 
the measured instantaneous value of path loss varia- 
tion; the transmission error rate; the transmission 
throughput; the distance between the communication 
terminal 500 and the receiving station; the power of in- 
terference from other stations; the number of other re- 
ceiving stations that intend to receive signals from the 
antenna 506 on the communication terminal 500; the 
amount of information to be transmitted; the average 
thereof; the desired transmission time; the relative phys- 
ical relationship between the communication terminal 
500 and the receiving station; or a combination thereof. 
[0048] Radio transmission path condition information, 
which is output by the transmission path condition 
measurer 507, is input to the transmission power/rate 
determiner 508. When the transmission path condition 
is fine, smaller transmission power and/or larger trans- 
mission rate is output respectively to the encoder 503 
and/or modulator/amplifier 504, while, when the trans- 
mission path condition is not fine, larger transmission 
power and/orsmallertransmission rate is output respec- 
tively to the encoder 503 and/or modulator/amplifier 
504. 

[0049] The radio transmission path condition informa- 
tion, which is output by the transmission path condition 
measurer 507, is also input to the transmission availa- 
bility determiner 511 . On the basis of such input radio 
transmission path condition information and status in- 
formation of the burst signals waiting for transmission 
output by the waiting queue unit 501 , the transmission 
availability determiner 51 1 determines to or not to allow 
the burst signal transmission. 
[0050] The transmission waiting status information 
may be, for example, the amount of data of the burst 
signals accumulated in the waiting queue unit 501, or 
an average or maximal value of passing time up to the 
present moment since each burst signal is input to the 
waiting queue unit 501. 

[0051] The above transmission availability determina- 
tion may be made, for example, by calculating the time- 
average condition and the instantaneous condition from 
the radio transmission path condition information. After 
the calculation, when the instantaneous condition is bet- 
ter than the time-average condition, it is determined to 
allow the transmission, while, when the instantaneous 
condition is worse than the time-average condition, it is 
determined not to allow the transmission. Also, when it 
is observed from the transmission waiting status infor- 
mation that the amount of data or the waiting time of the 
burst signal waiting for the transmission reaches a pre- 
determined threshold, it is determined to allow the trans- 
mission regardless of whether the transmission path 
condition is fine or not. 

[0052] The above-described example is the case in 
which the control based on the transmission waiting sta- 
tus information always gets preference in the transmis- 



sion availability determination. However, the control ac- 
cording to this embodiment is not limited to such a case. 
For example, the above-described threshold for the 
amount of data or waiting time may vary on the basis of 
s the radio transmission path condition in orderto take ac- 
count of both of the radio transmission path condition 
and the transmission waiting status in transmission con- 
trol. 

[0053] The above time-average condition may be, for 

'0 example, the median of receiving power in a short peri- 
od, and the above instantaneous condition may be, for 
example, an instantaneous receiving power. Also, the 
above-described case in which the instantaneous con- 
dition is worse than the time-average condition may be 

15 the case in which the receiving power is caused to go 
down, for example, due to fading. 
[0054] On the basis of the above determination, the 
transmission availability determiner 511 generates the 
transmission availability control signal indicating the 

20 transmission allowed or the transmission not allowed. 
This control signal is output to the data retriever 51 0 and 
the transmission unit length determiner 512. The trans- 
mission availability control signal may be generated and 
output each time the transmission availability determin- 
es er 51 1 makes a decision or only when the transmission 
availability changes (i.e. from "allowed" to "not allowed", 
or from "not allowed" to "allowed"). 
[0055] When the transmission availability control sig- 
nal is input to the transmission unit length determiner 

so 512, the determiner 512 determines the transmission 
unit length on the basis of the control signal, and then 
generates on the basis of the determined transmission 
unit length the transmission unit length indication signal, 
which is then output to the burst divider/combiner 509. 

35 [0056] In the above transmission unit length determi- 
nation , the control according to the above-described first 
aspect is intended to be realized. 
In a specific example, for example, a predetermined 
threshold may be predefined to determine whether the 

40 radio transmission path condition is fine or not. Then the 
transmission availability is switched between the trans- 
mission allowed and the transmission not allowed in or- 
derto transmit the signals only under the circumstances 
that the condition is fine. A cycle of such switching is 

45 observed, and the transmission unit length is varied ac- 
cording to the length of the observed switching cycle 
such that the ratio of the length of the switching cycle to 
the transmission unit length (i.e. the switching cycle 
length /the transmission unit length) is kept constant, in 

so orderto setthetransmission unit length according to the 
radio transmission path condition. This is detailed later. 
The change of the transmission unit length may be 
made periodically, or when the accumulated number of 
times of switching reaches a threshold. 

55 [0057] The configuration of the burst divider/combiner 
509 of this embodiment is now described with reference 
to FIG. 6. FIG. 6 schematically shows the configuration 
of the burst divider/combiner 509 of this embodiment. 
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[0058] As shown in FIG. 6, the burst divider/combiner 
509 includes a storage 601 having a plurality of data 
storing areas, and a transmission unit generator 602. A 
burst signal read out into the burst divider/combiner 509 
is temporarily stored in the storage 601 , and then output 
to the transmission unit generator 602 after being divid- 
ed if necessary. 

[0059] In the transmission unit generator 602, the at- 
tachment information is added to the burst signal and 
the surplus is filled in to form a signal as shown in FIG. 
4, which is then output to the data retriever 51 0. 
[0060] The receiving station according to this embod- 
iment is now described with reference to FIG. 7. FIG. 7 
schematically shows the configuration of the communi- 
cation terminal 700 serving as the receiving station in 
the radio transmission system of this embodiment. 
[0061] The communication terminal 700 includes an 
antenna 701, a receiver-side wave-splitter 702, a chan- 
nel splitter/demodulator 703, a deinterleaver/decoder 
704 for deinterleaving and decoding the received signal, 
a burst combiner/divider 705, a receiver-side transmis- 
sion path condition measurer 706, and a control signal 
modulator/amplifier 707. 

[0062] The channel splitter/demodulator 703 demod- 
ulates the received signal, and outputs information as- 
sociated with the transmission path condition that can 
be observed at receiver-side to the receiver-side trans- 
mission path condition measurer 706. The above infor- 
mation may be, for example, an instantaneous receiving 
power output from the channel splitter/demodulator 703; 
transmission throughput; power of interference from 
other stations; ortransmission error rate output from the 
decoder 704. The receiver-side transmission path con- 
dition measurer 706 outputs such information or aver- 
aged or quantized data thereof to the control signal mod- 
ulator/amplifier 707. 

[0063] An operation of the communication terminal 
700 serving as the receiving station of this embodiment 
is now described. The receiver-side wave-splitter 702 
outputs a radio signal, which is received via the antenna 
701 , to the channel splitter/demodulator 703. 
[0064] In the channel splitter/demodulator 703, the 
data channel received signal is demodulated, and out- 
put to the deinterleaver/decoder 704, while the informa- 
tion associated with the radio transmission path condi- 
tion between the transmitting station and the communi- 
cation terminal 700 obtained from the received signal is 
output to the receiver-side transmission path condition 
measurer 706. 

[0065] In the deinterleaver/decoder 704, the demod- 
ulated signal is deinterleaved and decoded to recover 
the transmission unit-long burst signal, which is then 
output to the burst combiner/divider 705. In the burst 
combiner/divider 705, the decoded signal that is the 
transmission unit-long burst signal is recovered into the 
original burst signal on the basis of the information in- 
cluded in the attachment information as shown in FIG. 4. 
[0066] The receiver-side transmission path condition 
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measurer 706, as described above, does nothing to or 
averages or quantizes the information associated with 
the transmission path condition that is output from the 
channel splitter/demodulator 703, and then outputs it to 
s the control signal modulator/amplifier 707. The control 
signal modulator/amplifier 707 then modulates the infor- 
mation input, and transmits it via the receiver-side wave- 
splitter 702 and the antenna 701 to the transmitting sta- 
tion. 

10 [0067] A transmission unit length determination proc- 
ess according to this embodiment is now described with 
reference to FIG. 8. FIG. 8 shows an example of the proc- 
ess flow in the transmission unit length determiner 51 2 
of this embodiment. 

15 [0068] In the example shown, the transmission unit 
length is adjusted on the basis of the number of times 
of switching the transmission availability during a pre- 
determined period that corresponds to a result by mul- 
tiplying the transmission unit length by a constant. 

20 [0069] When the transmission availability control sig- 
nal is input to the transmission unit length determiner 
512 and the transmission unit length determination 
process starts, 0 is then assigned to variables T and N 
to initialize (S801), where T represents a counter indi- 

25 eating time, and N represents a counter indicating the 
number of times of switching between transmission al- 
lowed and transmission not allowed in the transmission 
availability control signal. 

[0070] The following processes in S802-S81 4 are re- 
30 peated in a constant cycle T-delta. First, it is monitored 
which the transmission availability control signal indi- 
cates: transmission allowed or transmission not al- 
lowed. Comparing with the indication of the last trans- 
mission availability control signal, it is then determined 
35 whetherthe transmission availability is switched (S802). 
Only when it is switched, N is incremented by 1 (S803). 
[0071 ] After the T-delta is added to T (S804) , T is com- 
pared with a predetermined observation period (Tu*M) 
(S805), where Tu represents the transmission unit 
40 length, and M represents a predetermined constant. If 
T>=(Tu*M) is not satisfied, it is considered that the pre- 
determined observation period is not passed and the 
procedure goes back to S802. 
[0072] If the observation period is passed, the proce- 
ss dure enters into the following transmission unit length 
adjustment processes in S806-S809. A lower threshold 
N. and an upper threshold N + are employed for the 
number of times of switching the transmission availabil- 
ity intended to be within a period of the transmission unit 
so length Tu, and M times of each threshold is compared 
with N. If N is smaller than M times of the lower threshold 
N (M*N. ) ("YES" at S806), Tu is then extended (S809), 
while, if N is larger than M times of the upper threshold 
N + (M*N + ) ("YES" at S807), Tu is then shortened (S808). 
55 [0073] The above extension and shortening process- 
es may be, for example, calculated using addition, sub- 
traction, multiplication or division with an adjuster P 
(where P is a positive integer). In other words, for ex- 
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ample, in the extension process in S809 ; the adjuster P 
is added to the transmission unit length Tu orTu is mul- 
tiplied by P (Tu <- Tu+P, or Tu <- Tu*P), while, in the 
shortening process in S808, the adjuster P is subtracted 
from the transmission unit length Tu or Tu is divided by 
P (Tu <-Tu-P, orTu <-Tu/P). 

[0074] After the transmission unit length is thus ad- 
justed, the procedure then enters into the following 
transmission unit length limitation processes in 
S810-S813. A lower threshold Tu min and an upper 
threshold Tu max are employed for the transmission unit 
length Tu, and each threshold is compared with Tu. If 
Tu is smaller than the lower threshold Tu min ("YES" at 
S81 0), Tu min is then assigned to Tu (S81 3), while, if Tu 
islargerthantheupperthresholdTu max ("YES"atS811), 
Tu max is then assigned to Tu (S812). 
[0075] After the transmission unit length is thus ad- 
justed and limited, a final transmission unit length is de- 
termined. The procedure then clears T and N (S814), 
and goes back to S802 to perform the same determina- 
tion process for the next observation period. 
[0076] The flow of the burst division/combination 
processes according to this embodiment is now de- 
scribed with reference to FIG. 9. FIG. 9 shows an exam- 
ple of the process flow in the burst divider/combiner 509 
of this embodiment. 

[0077] When the procedure starts, 0 is assigned to 
variables Nb andTs (S901), where Nb represents a se- 
rial number assigned to each burst signal, which corre- 
sponds to the burst signal number 402 in FIG.4, and Ts 
represents the length of an unprocessed part of the 
burst signal stored in the storage 601 . 
[0078] The data storing area in the transmission unit 
generator 602 is then cleared, and a value Tu is as- 
signed to a variable Tr (S902), where Tr represents the 
length of free space of the data storing area in the trans- 
mission unit generator 602, and Tu represents the trans- 
mission unit length. 

[0079] Ts is then compared with 0 (S903). If Ts does 
not equal to 0, the procedure goes to the after-men- 
tioned S909, while, if Ts equals to 0, the burst divider/ 
combiner 509 outputs the data retrieving request signal 
to the waiting queue unit 501 (S904). If the burst divider/ 
combiner 509 receives the burst signal from the waiting 
queue unit 501 in response to the request ("Yes" at 
S905), the procedure goes to the after-mentioned S908. 
[0080] If the burst signal is not input at S905 ("No" at 
S905), Tr is compared with Tu (S906). If Tr does not 
equal to Tu , it is considered that the burst signal or frag- 
ment is already stored in the transmission unit generator 
602, and the procedure goes to the after-mentioned 
S915 to enter into the output process in order to avoid 
causing transmission delay of the stored burst signal or 
fragment. 

[0081] If Tr equals to Tu atS906, it is considered that 
the burst signal or fragment is not yet stored in the trans- 
mission unit generator 602, and the procedure waits for 
the burst signal input from the waiting queue unit 501 
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(S907). 

[0082] When the burst signal is inputfrom the waiting 
queue unit 501 , it is temporarily stored in the storage 
601 , and its length Tpac is assigned to Ts. Also, a new 
s burst signal process starts, the variable Nb is increment- 
ed by 1 . and 1 is assigned to a variable Nf (S908), where 
Nf represents a serial number indicating a fragment 
number, which corresponds to the fragment number 403 
in FIG.4. 

10 [0083] In the following processes in S909-S914, the 
burst signal or fragment stored in the storage 601 is sent 
to the transmission unit generator 602. 
[0084] First, a result by adding the length I of the at- 
tachment information (c.f. FIG.4) to the variable Ts is 

15 compared with Tr (S909). If (Ts+l)=<Tr is satisfied, it is 
considered that the total length of the data and the at- 
tachment information is fitted in the free space in the 
transmission unit generator 602, and the burst signal or 
fragment temporarily stored in the storage 601 is sent 

20 to the transmission unit generator 602 without the divi- 
sion process (S910). Then, the attachment information 
is added to the data, which consists of, as shown in FIG. 
4, the burst signal number Nb. the fragment number Nf, 
the data length Ts, and the continuation identifier. In the 

25 case withoutthe division process, the continuation iden- 
tifier indicates "not continued". 
[0085] A result by subtracting (Ts+I) from the variable 
Tr, and 0 are then assigned respectively to Tr and Ts 
(S911), because a space corresponding to (Ts+I) in the 

so free space of the transmission unit generator 602 is 
filled. 

[0086] Tr is then compared with a predetermined 
threshold (Tu-Th) (S91 2) , where the value Th is the low- 
er length of an effective part used as the data or the at- 

35 tachment information in the transmission unit length Tu. 
If Tr=<(Tu-Th) is not satisfied, the procedure goes back 
to S904 to add the burst signal or fragment to the trans- 
mission unit. If Tr=<(Tu-Th) is satisfied, the procedure 
goes to S915to enter into the transmission process for 

40 the present transmission unit. 

[0087] On the other hand, if (Ts+l)=<Tr is not satisfied 
at S909, it is considered that total length of the data and 
the attachment information is not filled in the free space 
of the transmission unit generator 602, and the burst sig- 

45 nal or fragment temporarily stored in the storage 601 is 
then divided. 

[0088] That is, the first (Tr-l)-long part from the begin- 
ning of the burst signal or fragment stored in the storage 
601 is abstracted and sent to the transmission unit gen- 
50 erator 602, which adds the attachment information 
(S913). In this case, the continuation identifier 405 indi- 
cates "continued". 

[0089] The variable Nf is then incremented by 1 and 
(Tr-I) is subtracted from Ts (S914), because the (Tr-I)- 
55 long part of the data stored in the storage 601 is proc- 
essed as a fragment. 

[0090] In the following processes in S915-S917, the 
transmission unit-long burst signal, which is generated 
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in the transmission unit generator 602, is output to the 
data retriever 510. 

[0091] First, an unused space (i.e. a surplus) of the 
data storing area in the transmission unit generator 602, 
is filled in with "0"s or "1"s (S915). This surplus can be 
detected by the burst combiner/divider 605 at receiver- 
side. 

[0092] The procedure then waits for the data retriev- 
ing request signal from the data retriever 510 (S916). 
When the request signal is input, the transmission unit- 
long burst signal, which is generated in the transmission 
unit generator 602, is output to the data retriever 510 
(S917). 

[0093] The procedure for one transmission unit-long 
burst signal is finished after the process in the burst di- 
vider/combiner 509, and the procedure goes back to 
S902. 

[0094] Thus, according to this embodiment, before 
being transmitted, the burst signals are divided/com- 
bined to coordinate their lengths with the transmission 
unit that is set on the basis of the radio transmission 
path condition between the transmitting station and the 
receiving station in order to transmit them in units of the 
transmission unit. Therefore, regardless of the lengths 
of the burst signals, transmitting the burst signal under 
the circumstances that the radio transmission path con- 
dition is not fine can be avoided. 
[0095] Also, since the transmission unit length is up- 
dated each time the predetermined observation time is 
passed regardless of the cycle of switching between 
transmission allowed and transmission not allowed, the 
transmission unit length is updated at a proper frequen- 
cy even when the switching cycle is very long. 
[0096] In this embodiment, if the indication of the 
transmission unit length, which is output from the trans- 
mission unit length determiner 512, is provided to al- 
ways represent one predetermined value, the control 
according to the above-described third aspect will be 
achieved. 

[0097] Alternatively, the transmission unit length may 
only take one of a predetermined plurality of values in 
this embodiment. Thus, the signal length of the trans- 
mission unit-long burst signal, which is output from the 
data retriever 51 0, can fall within the predetermined val- 
ues, simplifying the following encoding and interleaving 
processes. In this case, the shortening and extension 
processes of the transmission unit length (S808 and 
S809 in FIG. 8) are achieved by selecting one-size long- 
er or shorter transmission unit length. 
[0098] Although this embodiment is described as a 
case in which the fragment number Nf 403 is used as a 
part of the attachment information, the present invention 
is not limited to such a case. For example, any other 
information indicating the location of the fragment such 
as the number of bits or bytes from the beginning of the 
original burst signal or the results by dividing them by a 
predetermined value may be used. Here, the predeter- 
mined value may be, for example, a greatest common 



divider of all possible values of the value (Tu-I) in the 
transmission unit length Tu. When such fragment loca- 
tion information otherthan thefragment number is used, 
the fragment can be further divided/combined at any lo- 

s cation in the burst signal to which it belongs. This ena- 
bles that, for example, even though the transmission 
unit length Tu is changed when retransmitted by the au- 
tomated retransmission (ARQ) control, the fragment to 
be retransmitted can be further divided/combined to 

'0 match a new transmission unit length Tu. 

[0099] The radio communication system and its burst 
signal transmitting method according to the second em- 
bodiment of the present invention are now described 
with reference to FIGs.10 and 11. This embodiment ba- 

15 sically has configuration and operation similar to the 
ones of the first embodiment, however it is intended to 
achieve not only the transmission availability control ac- 
cording to the above-described second aspect of the 
present invention but also the one of the fourth aspect. 

20 [0100] First, the configuration of the communication 
terminal according to this embodiment is described with 
reference to FIG. 10. FIG. 10 schematically shows the 
configuration of the communication terminal 1 000 serv- 
ing as the transmitting station included in the radio trans- 

25 mission system according to this embodiment. Compo- 
nents similar to the transmitting station of the first em- 
bodiment (i.e. the communication terminal 500 in FIG. 
5) have consistent reference numbers, and are not de- 
tailed here for convenience. Also, since the communi- 
st) cation terminal serving as the receiving station included 
in the radio communication system according to this em- 
bodiment has the same configuration and operation as 
the ones of the receiving station of the first embodiment 
(i.e. the communication terminal 700 in FIG. 7), it is not 

35 shown or detailed here for convenience. 

[01 01 ] The communication terminal 1 000 of this em- 
bodiment has a transmission availability controller 1 001 
newly having a transmission availability control signal 
switch 1 002. The transmission availability control signal 

40 switch 1002 normally outputs the transmission availa- 
bility control signal, which is output from the transmis- 
sion availability determiner 51 1 , to the data retriever 51 0 
without any processing. 

[0102] The transmission unit length determiner 1003 
45 of this embodiment monitors the determined transmis- 
sion unit length. When the transmission unit length be- 
comes shorter, for example, than a predetermined 
threshold, it is considered that the cycle of switching be- 
tween the transmission allowed period and the trans- 
50 mission not allowed period becomes too short (i.e. the 
switching becomes too frequent), and the transmission 
unit length determiner 1003 outputs a control signal 
(hereinafter referred to as a transmission availability 
control suspending signal) indicating the transmission 
55 availability control signal switch 1002 such that the 
transmission availability control signal is not input to the 
data retriever 51 0 in order to suspend the transmission 
availability control. 
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[01 03] When the transmission availability control sus- 
pending signal is input, the transmission availability con- 
trol signal switch 1 002 suspends the output of the trans- 
mission availability control signal from the transmission 
availability determiner 511 to the data retriever 510. As 
described in the fourth aspect, during this suspension, 
the burst signal may be always allowed fortransmission, 
or all transmission may be suspended. In the case in 
which the burst signal can be transmitted while the 
transmission availability control is suspended, the trans- 
mission unit may have any length, preferably being suf- 
ficiently long. 

[0104] The transmission unit length determiner 1 003 
continues monitoring the transmission unit length even 
during the suspension of the transmission availability 
control. When the transmission unit length becomes 
longer, for example, than a predetermined threshold, it 
is considered that the cycle of switching between the 
transmission allowed period and the transmission not 
allowed period becomes not too short (i.e. the switching 
is nottoo frequent), and the transmission unit length de- 
terminer 1003 outputs a control signal (hereinafter re- 
ferred to as a transmission availability control restarting 
signal) indicating to the transmission availability control 
signal switch 1002 such that the transmission availabil- 
ity control signal is input to the data retriever 51 0 in order 
to restart the transmission availability control. 
[0105] When the transmission availability control re- 
starting signal is input, the transmission availability con- 
trol signal switch 1002 restarts to output, as usual, the 
transmission availability control signal from the trans- 
mission availability determiner 511 to the data retriever 
510. 

[0106] The transmission unit length determination 
process of this embodiment is now described with ref- 
erence to FIG. 11 . FIG. 11 shows an example of the proc- 
ess flow in the transmission unit length determiner 1 003 
of this embodiment. Processes of S1101 -S1109 in FIG. 
11 are the same as the ones of the first embodiment 
(S801-S809 in FIG. 8), and are not detailed here for con- 

[0107] Upon being adjusted by the processes until 
S1109, the transmission unit length is entered into the 
following transmission unit length limitation processes 
in S1110-S1119. First, the transmission unit length Tu is 
compared with the lower threshold Tu min (S1 1 1 0). If Tu 
is smaller than Tu min , it is determined whether a flag F 
equals 1 (S1111), where F represents which the last 
transmission 

availability control indicates: the control suspended or 
the control restarted, wherein F equals to 1 when the 
transmission availability control is suspended. 
[0108] IfFequalstol atS1111,theprocedurefinishes 
the transmission unit length limitation process and goes 
to S1120. If F does not equal to 1 , it is considered that 
the transmission availability control is active, and the 
transmission availability control suspension signal is 
output to the transmission availability control signal 



switch 1002 (S1112), while 1 is assigned to the flag F 
(S1113). In the case in which the transmission is always 
allowed during the suspension of the transmission avail- 
ability control, a predetermined arbitrary length is output 

s to the burst divider/combiner 509. 

[0109] On the other hand, if Tu is not smaller than 
Tu min at S1110, it is determined whether the flag F 
equals to 1 (S1115). If F does not equal to 1, the 
transmission availability control remains active, and the 

'0 procedure goes to the following (S1118-) transmission 
unit length processing. If F equals to 1 , it is considered 
that the transmission availability control is being 
suspended, and the transmission availability control 
restart signal is output to the transmission availability 

15 control signal switch 1002 (S1116), while 0 is assigned 
to the flag F (S1117). 

[0110] While the transmission availability control is 
thus active, the transmission unit length Tu is then com- 
pared with the upper threshold Tu max (S1118). If Tu is 
20 largerthan the upperthresholdTu max , Tu max is assigned 
toTu (S1119). 

[0111] Thus, after the transmission availability control 
suspension/restart processes, and the length adjust- 
ment and limitation processes, the final transmission 

25 unit length is determined. This procedure clears T and 
N (S1 1 20), and goes back to S1 1 02 to perform the same 
determination process for the next observation period. 
[0112] As described above, according to this embod- 
iment, under the circumstances that the determination 

so of the radio transmission path condition is too frequently 
switched between better and worse (i.e. the variation cy- 
cle is very short), making processing too much and too 
complicated in order to follow such fast variations can 
be avoided, and the processes can be simplified. 

35 [0113] Although this embodiment is described as the 
one in which the transmission availability control is sus- 
pended under the circumstances that the variation cycle 
is very short, the transmission availability control can be 
additionally or alternatively suspended under the cir- 

40 cumstances that the variation cycle is very long, using 
configuration and processes similar to the above-de- 
scribed ones. 

[0114] In other words, when the variation cycle of the 
transmission path condition is very long, the transmis- 

45 sion unavailable period becomes long, and thereby the 
transmission waiting time of the burst signals to be 
transmitted, which are accumulated during such period, 
also becomes long. Therefore, by suspending the trans- 
mission availability control, such transmission delays of 

so the burst signals can be reduced. 

[0115] In this embodiment, if the transmission unit 
length, which is output from the transmission unit length 
determiner 512, is fixed, the control according to the 
above-described third aspect will be achieved as well. 

55 [0116] Further, in the case in which the burst signal 
may be transmitted while the transmission availability 
control is suspended, a channel error control code 
length and an interleaving code length can be made 
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longer by setting the transmission unit length relatively 
long. This can reduce the transmission path error rate, 
compared to the case in which the transmission unit 
length is relatively short. 

[0117] The radio communication system and its burst 
signal transmitting method according to the third em- 
bodiment of the present invention are now described 
with reference to FIGs.12 and 13. This embodiment ba- 
sically has configuration and operation similar to the 
ones of the first or second embodiment, however it is 
intended to determine the transmission unit length ad- 
ditionally on the basis of the transmission waiting status 
information and/or media information of the burst sig- 
nals. As an example, the communication terminal and 
its operation of this embodiment are herein described in 
the case in which it is implemented based'on the com- 
munication terminal 500 (FIG. 5) of the first embodiment. 
[0118] First, the configuration of the communication 
terminal according to this embodiment is described with 
reference to FIG. 12. FIG. 10 schematically shows the 
configuration of the communication terminal 1 200 serv- 
ing as the transmitting station included in the radio trans- 
mission system according to this embodiment. Compo- 
nents similar to the transmitting station of the first em- 
bodiment (i.e. the communication terminal 500 in FIG. 
5) have consistent reference numbers, and are not de- 
tailed here for convenience. Also, since the communi- 
cation terminal serving as the receiving station included 
in the radio communication system according to this em- 
bodiment has the same configuration and operation as 
the ones of the receiving station of the first embodiment 
(i.e. the communication terminal 700 in FIG. 7), it is not 
shown or detailed here for convenience. 
[0119] In this embodiment, in addition to the transmis- 
sion availability control signal output from the transmis- 
sion availability determiner 51 1 , the transmission wait- 
ing status information output from the waiting queue unit 
501 and the media information associated with the burst 
signaltobe transmitted are inputto the transmission unit 
length determiner 1202. 

[0120] In this context, the media information may be, 
for example, information related to the amount of infor- 
mation to be transmitted, information related to the pri- 
ority of transmission for each burst signal provided from 
the upper layer, or information related to acceptable de- 
lay time for each burst signal. 
[0121] The transmission unit length determiner 1202 
sets the shorter transmission unit length when more im- 
mediate transmission is required, for example, when the 
amount of data waiting for transmission is large, or when 
the transmission waiting time is long, or when the ac- 
ceptable delay time is short. The transmission unit 
length determiner 1202 can thus transmit the transmis- 
sion unit-long burst signal during a shorter transmission 
available period, in order to increase the frequency of 
transmission and transmit immediately the burst signal. 
[0122] The transmission unit length determination 
process of this embodiment is now described with ref- 
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erenceto FIG. 13. FIG.13shows an example of the proc- 
ess flow in the transmission unit length determiner 1202 
of this embodiment. Processes other than that of S1306 
in FIG.13 (i.e. S1301-S1305 and S1307-S1315) are the 
s same as the ones of the first embodiment (S801-S814 
in FIG. 8), and are not detailed here for convenience. 
[0123] When it is determined that the predetermined 
observation time is passed in S1305, the value of N is 
corrected on the basis of the transmission waiting status 
'0 information output from the waiting queue unit 501 and 
the media information associated with the burst signal 
to be transmitted. In this correction, N may be, for ex- 
ample, increased when the required delay time of the 
burst signal is small or when the waiting time in the wait- 
's ing queue unit 501 is long, and decreased in other cas- 
es. 

[0124] After this correction of N, as well as the first 
embodiment, the transmission unit length adjustment 
processes (S1307-S1310) and the transmission unit 
20 length limitation processes (S1311-S1314) are per- 
formed. 

[0125] As described above, according to this embod- 
iment, the transmission unit length is determined on the 
basis of, not only how long the cycle of switching be- 

25 tween the transmission allowed and the transmission 
not allowed is, but also of the transmission waiting status 
and the media information provided from the upper layer 
of the burst signal to be transmitted. Thus, the burst sig- 
nal can be transmitted using the effect of increasing and 

so decreasing of the amount of burst signals that can be 
transmitted, for example, when the burst signal waiting 
for transmission increases, or when the acceptable de- 
lay time is changed. 

[0126] In this embodiment, the transmission unit 

35 length may be changed, for example, periodically, or 
each time that a particular event occurs (e.g. the waiting 
time of the burst signal in the waiting queue unit 501 
becomes longer than a predetermined threshold). 
[0127] Also, although, in this embodiment, as an ex- 

40 ample, the communication terminal and its operation of 
this embodiment is described in the case in which it is 
implemented based on the communication terminal 500 
(FIG. 5) of the first embodiment, the communication ter- 
minal and its operation of this embodiment can be im- 

45 plemented based on the communication terminal 1 000 
(FIG. 10) of the second embodiment. 
[0128] The radio communication system and its burst 
signal transmitting method according to the fourth em- 
bodiment of the present invention are now described 

so with reference to FIGs.Uand 15. This embodiment ba- 
sically has configuration and operation similar to the 
ones of the first or second embodiment, however it is 
intended not to be encoded and interleaved in units of 
the transmission unit-long signal but in units of the burst 

55 signal. As an example, the communication terminal and 
its operation in this embodiment are herein described in 
the case in which it is implemented based on the com- 
munication terminal 500 (FIG. 5) of the first embodiment. 
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[0129] FIG. 14 schematically shows the configuration 
of the communication terminal 1400 serving as the 
transmitting station included in the radio transmission 
system according to this embodiment, while FIG. 15 
schematically shows the configuration of the communi- 
cation terminal 1 500 serving as the receiving station in- 
cluded in the radio transmission system according to 
this embodiment. Components similar to the ones of the 
transmitting station and the receiving station of the first 
embodiment (i.e. the communication terminal 500 in 
FIG. 5 and the communication terminal 700 in FIG. 7) 
have consistent reference numbers, and are not de- 
tailed here for convenience. 

[0130] In the communication terminal 1400, an en- 
coder/interleaver 1401, which is provided between the 
transmission availability controller 1 402 and the waiting 
queue unit 501 , forwards the data retrieving request sig- 
nal for the waiting queue unit 501 , which is output from 
the burst divider/combiner 1403, to the waiting queue 
unit 501 without processing, and also encodes and in- 
terleaves the burst signal retrieved from the waiting 
queue unit 501 in units of the burst signal. 
[0131] Concurrently, in the communication terminal 
1500 serving as the receiving station, a burst combiner/ 
divider 1501 is provided subsequently to the channel 
splitter/demodulator 703, and a deinterleaver/decoder 
1502 is provided subsequently to the burst combiner/ 
divider 1501 . The channel splitter/demodulator 703 de- 
modulates the transmission unit-long burst signal. Then 
the burst combiner/divider 1501 recovers the original 
burst signal and the deinterleaver/decoder 1502 dein- 
terleaves and decodes in units of the burst signal. 
[0132] As described above, according to this embod- 
iment, rather than encoding/decoding and interleaving/ 
deinterleaving the burst signals in units of the transmis- 
sion unit, the burst signal is encoded/decoded and in- 
terleaved/deinterleaved, before being divided and/or 
combined, in units of the original burst signal. Therefore, 
even when the transmission unit length is short, and 
thereby the code length and the interleave length be- 
come short, the effect of lowered error rate being re- 
duced can be avoided. 

[0133] Also, although, in this embodiment, as an ex- 
ample, the communication terminal and its operation of 
this embodiment are described in the case in which it is 
implemented based on the communication terminal 500 
(FIG. 5) of the first embodiment, the communication ter- 
minal and its operation of this embodiment can be im- 
plemented based on the communication terminal 1 000 
(FIG. 10) of the second embodiment. 
[0134] The radio communication system and its burst 
signal transmitting method according to the fifth embod- 
iment of the present invention are now described with 
reference to FIGs.16. This embodiment basically has 
configuration and operation similar to the ones of the 
first, second, third, or fourth embodiment, however it is 
intendedto adjustthe transmission unit length by means 
of a predetermined function regardless of how long the 
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transmission unit length is. 

[01 35] Since the transmitting station and the receiving 
station of this embodiment have the same configuration 
as the ones of the first, second, third, or fourth embod- 

s iment, they are not shown or described. The communi- 
cation terminal and its operation of this embodiment are 
in an example below described in the case in which they 
are implemented based on the communication termi- 
nals 500 (FIG. 5) and 700 (FIG. 7) of the first embodi- 

'0 ment. 

[0136] The transmission unit length determination 
process of this embodiment is now described with ref- 
erence to FIG.1 6. FIG.1 6 shows an example of the proc- 
ess flow in the transmission unit length determiner of 

15 this embodiment. 

[0137] In FIG.13,processesotherthanthatofS1606 
are the same as the ones of the first embodiment 
(S801-S809 and S814 in FIG. 8), and are not detailed 
here for convenience. In this embodiment, in the trans- 

20 mission unit length adjustment process of S1606 (cor- 
responding to S806-S809 in FIG. 8), the transmission 
unit length is adjusted to an appropriate value estimated 
by means of a predefined function regardless of how 
long the transmission unit length is. 

25 [0138] In S1 606, Q represents the number of times of 
switching between transmission allowed and transmis- 
sion not allowed intended to be within the period of the 
transmission unit length Tu, and a result by multiplying 
the observation time (Tu*M) by (Q/N) is assigned to Tu 

so for adjustment. 

[0139] As described above, according to this embod- 
iment, the transmission unit length is determined on the 
basis of an arbitrary value rather than of the previous 
transmission unit length. Therefore, it can immediately 

35 increase or decrease the transmission length in order to 
avoid occurring longer delay even when the variation cy- 
cle of the transmission path condition rapidly varies. 
[0140] Alternatively, in the process in S1606, it is pos- 
sible to pre-hold a look-up table representing a prede- 

40 termined relationship between an old Tu and a new Tu 
and to obtain the new Tu by making reference to the 
table rather than the above calculation, in order to sim- 
plify the processing. 

[0141] Also, in this embodiment, if the transmission 
45 unit length Tu is limited to a few predetermined values, 
the new Tu may be cut up or cut down in S1 606. 
[0142] The radio communication system and its burst 
signal transmitting method according to the sixth em- 
bodiment of the present invention are now described 
so with reference to FIG. 17. This embodiment basically 
has configuration and operation similar to the ones of 
the first, second, third, or fourth embodiment, however 
it is intended to adjust the transmission unit length on 
the basis of time required for reaching a predetermined 
55 number of times of switching between transmission al- 
lowed and transmission not allowed, rather than of the 
observation time. 

[01 43] Since the transmitting station and the receiving 
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station of this embodiment have the same configuration 
as the ones of the first, second, third, or fourth embod- 
iment, they are not shown or described. The communi- 
cation terminal and its operation of this embodiment are 
in an example below described in the case in which they 
are implemented based on the communication termi- 
nals 500 (FIG.5) and 700 (FIG. 7) of the first embodi- 
ment. 

[0144] The transmission unit length determination 
process of this embodiment is now described with ref- 
erence to FIG.1 7. FIG.1 7 shows an example of the proc- 
ess flow in the transmission unit length determiner of 
this embodiment. 

[0145] In FIG. 17, processes in S1701-S1704 and 
S1 71 0-S1 71 4 are the same as the ones of the first, sec- 
ond, third, or fourth embodiment, and are not detailed 
here for convenience. 

[0146] After switching between transmission allowed 
and transmission not allowed, it is determined whether 
N reaches a predetermined N max (S1705). 
[0147] If N reaches N max , T is then compared with a 
predetermined lower threshold T and a predetermined 
upper threshold T + . If T is smaller than T ("YES" at 
S1 706), the transmission unit length is shortened, while, 
if T is larger than T + ("YES" at S1707), the transmission 
unit length is extended. 

[0148] The above increase/decrease process may be 
implemented by an arbitrary method, such as by adding, 
subtracting, multiplying, or dividing by a predetermined 
value, or by a predetermined function of T and N. 
[0149] As described above, according to this embod- 
iment, when the number of times of switching between 
transmission allowed and transmission not allowed 
reaches the predetermined value (e.g. N max in this ex- 
ample), the transmission unit length is adjusted. There- 
fore, even when the cycle of switching is long, and there- 
by the observed number of times of switching N is low, 
degrading the accuracy of updating the transmission 
unit length Tu can be avoided. 
[0150] Although, in this embodiment, as an example, 
the communication terminal and its operation of this em- 
bodiment are described in the case in which it is imple- 
mented based on the communication terminal 500 (FIG. 
5) of the first embodiment, the communication terminal 
and its operation of this embodiment can be implement- 
ed based on the communication terminal of the second, 
third, or fourth embodiment. 

[01 51 ] The seventh embodiment of the present inven- 
tion is now described with reference to FIGs.1 8-20. This 
embodiment is intended to implement the above-de- 
scribed first aspect. This embodiment has configuration 
similar to the one of the fourth embodiment, however it 
is intended not to determine or set the transmission unit 
length, but to divide and/or combine the burst signals 
adaptively forthe transmission available period in order 
to transmit the burst signals from when the transmission 
path condition becomes fine until when it becomes not 
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[0152] The control of this embodiment is now outlined 
with reference to FIG.1 8. FIG.1 8 schematically shows 
the outline of the burst signal processing of this embod- 
iment. It is here assumed that there is, for example, a 

s burst signal 1 801 as shown in FIG.1 8(a). This embodi- 
ment employs modification of the above-described fifth 
aspect, that is, it adds only a burst signal length 1802 
(corresponding to the data length 404 in FIG. 4) to the 
burst signal 1801 as the attachment information. The at- 

'0 tachment information is thus simplified because, as de- 
tailed later, the transmission unit length is not set and 
the burst signals are not divided or combined. 
[0153] It is here assumed that the transmission avail- 
able periods, where it is determined that the radio trans- 

15 mission path condition is fine, are defined as periods 
1803a-1803cshown in FIG.1 8(c). The burstsignal 1801 
is divided in conformity to the periods 1 803a-1 803c into 
the transmission units 1804a-1 804c as shown in FIG. 18 
(d). Then , the transmission unit 1 804a, the transmission 
unit 1804b, and the transmission unit 1804c are respec- 
tively transmitted during the period 1803a (from t^ to 
t 12 ), the period 1803b (from t 13 to t 14 ), and the period 
1803c (from t 15 to t 16 ). 

[0154] In this case, in connection with the transmis- 
sion available period used forthe burstsignal transmis- 
sion, terminal signals 1 805 are transmitted at the end of 
the transmission available period (t 12 and t 14 in the ex- 
ample shown) and the beginning of the transmission 
available period (t 13 and t 15 in the example shown). The 
terminal signal 1805 representing that the burst signal 
is cut along the way, may be, for example, characterized 
in arrangement of data and distinguished from the burst 
signal 1801 and the burst signal length 1802. The ter- 
minal signal can inform the receiving station that there 
is a following transmission unit. Alternatively, a pair of 
the terminal signals to be coupled in order to recover the 
original burst signal (the pair of the terminal signals 
1805a and 1805b, and the pair of the terminal signals 
1805c and 1805d, in the example shown) may be dis- 
tinguished from other pairs. 
[0155] The configuration of the communication termi- 
nal of this embodiment is now described with reference 
to FIG.1 9. FIG.1 9 schematically shows the configura- 
tion of the communication terminal 1900 serving as the 
transmitting station included in the radio transmission 
system according to this embodiment. Components 
similarto the ones of the transmitting station of the fourth 
embodiment (i.e. the communication terminal 1400 in 
FIG.1 4) have consistent reference numbers, and are not 
detailed here for convenience. 
[0156] The transmission availability controller 1901 of 
this embodiment includes only the transmission availa- 
bility determiner 511, and a data retriever/divider 1902 
having a memory capable of internally storing data. The 
data retriever/divider 1902 retrieves the burst signal 
from the encoder/interleaver 1 401 . and divides and out- 
puts it to the modulator/amplifier 504, on the basis of the 
transmission availability control signal that is output 
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from the transmission availability determiner 511 
[0157] The transmission availability control of this em- 
bodiment is now described with reference to FIG. 20. 
FIG. 20 shows an example of the process flow in the data 
retriever/divider 1 902 of this embodiment. 
[0158] Upon starting the process, the data retriever/ 
divider 1902 outputs the data retrieving request signal 
to the encoder/interleaver 1 401 (S2001 ). Upon the burst 
signal from the encoder/interleaver 1401 being input, 
the data retriever/divider 1902 adds the burst signal 
length 1802 (c.f. FIG. 18) information to the head of the 
burst signal, and stores the burst signal and the burst 
signal length information added thereto in the internal 
memory (S2002). 

[0159] The data retriever/divider 1902 then waits for 
the transmission availability control signal input from the 
transmission availability determiner 511 (S2003). If it is 
input, the data retriever/divider 1 902 outputs only a por- 
tion of untransmitted part of the burst signal and the 
burst signal length information added thereto (hereinaf- 
ter collectively referred to as a burst signal) stored in the 
internal memory to the modulator/amplifier 504 (S2004). 
This portion may be defined in units of, for example, a 
symbol, a bit, or a slot, and may be set arbitrarily. 
[0160] It is then determined whether all burst signals 
stored in the internal memory are output to the modula- 
tor/amplifier 504 or not (S2005). If so, the procedure 
goes back to S2001 , and enters into the process for the 
next burst signal. 

[0161] If the burst signal still remains in the internal 
memory ("NO" at S2005), the data retriever/divider 1 902 
then waits for the transmission availability control signal 
indicating transmission not allowed that is input from the 
transmission availability determiner 511 (S2006). If 
there is no indication of transmission not allowed ("NO" 
at S2006), the procedure goes back to S2004, and the 
data retriever/divider 1902 outputs the next portion. 
[0162] If the transmission availability control signal in- 
dicates that the transmission is not allowed ("YES" at 
S2006), the data retriever/divider 1902 suspends out- 
putting the burst signals to the modulator/amplifier 504 
at that time, and also outputs the terminal signal to the 
modulator/amplifier 504 in order to inform the receiving 
station that the transmission is suspended along the 
way of one burst signal (S2007). 
[0163] Subsequently, while the transmission is sus- 
pended, the data retriever/divider 1 902 waits for the 
transmission availability control signal indicatingthatthe 
transmission is allowed, which is input from the trans- 
mission availability determiner511 (S2008). If it is input, 
the data retriever/divider 1 902 again outputs the termi- 
nal signal to the modulator/amplifier 504 (S2009), and 
the procedure goes back to S2004 and continues the 
transmission process. 

[0164] As described above, according to this embod- 
iment, the transmission unit determination and setting 
processes can be dispensed with to use effectively the 
transmission available periods for the burst signal trans- 



mission. 

[0165] Alternatively, this embodiment can be imple- 
mented along with the transmission availability control 
according to the above-described fourth aspect. 

s [0166] The eighth embodiment of the present inven- 
tion is now described with reference to FIG. 21. This em- 
bodiment has configuration similarto any one of the con- 
figurations of the first through seventh embodiments, 
however it is intended that the receiving station deter- 

'0 mines the radio transmission path condition and trans- 
mits it to the transmitting station. FIG. 21 schematically 
shows an example of the configuration of the receiver- 
side transmission path condition measurer of the com- 
munication terminal 2100 serving as the receiving sta- 

15 tion included in the radio transmission system of this em- 
bodiment. 

[0167] The receiver-side transmission path condition 
measurer 2100 includes a receiver-side transmission 
availability determiner 2101, and a transmission unit 

20 length determiner 2102. 

[0168] The receiver-side transmission availability de- 
terminer 21 01 calculates, on the basis of the radio trans- 
mission path condition information that is output from 
the channel splitter/demodulator, the time-average in- 

25 formationsuch asthemedian oftheshort-term receiving 
power, and the instantaneous information such as the 
instantaneous receiving power. If the instantaneous 
condition is better than the time-average condition, the 
receiver-side transmission availability determiner 2101 

so generates the transmission availability control signal in- 
dicating that the transmission is allowed, while it gener- 
ates the transmission availability control signal indicat- 
ing that the transmission is not allowed in the other cas- 
es. The receiver-sidetransmission availability determin- 

35 er 21 01 then outputs each control signal to both of the 
control signal modulator/amplifier and the transmission 
unit length determiner 2102. 

[0169] The transmission unit length determiner 21 02, 
which may have the same configuration and operation 
40 as any one of the transmission unit length determiners 
of the above-described embodiments, determines the 
transmission unit length on the basis of the transmission 
availability control signal that is output from the receiver- 
side transmission availability determiner 2101, and out- 
45 puts the transmission unit length indication signal indi- 
cating the determined transmission unit length to the 
control signal modulator/amplifier. 
[0170] The control signal modulator/amplifier radio- 
transmits each input signal to the transmitting station as 
so a transmission path condition measured at the receiver- 
side, and determined or provisionally-determined trans- 
mission availability control signal and transmission unit 
length. The transmitting station utilizes the received in- 
formation determined by the receiving station as a pa- 
ss rameter for the transmission availability control. The 
transmitting station may perform the control on the basis 
of only the information from the receiving station, or of 
both the receiver-side information and the transmitter- 
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side information. 

[0171] As described above, according to this embod- 
iment, since the transmission availability control signal 
indicating transmission allowed or transmission not al- 
lowed and the transmission unit length are determined s 
or provisionally-determined at the receiving station, and 
are provided to the transmitting station, information to 
be transm itted to the transm itting station can be reduced 
compared with the case in which all information of the 
transmission path condition has to be transmitted. In 10 
particular, this effect can be enhanced in the case in 
which the information is transmitted only when the trans- 
mission availability that the transmission availability 
control signal indicates is changed. 
[0172] If the information of the transmission path con- is 
ditions of a plurality of the transmitting stations are input 
to the receiver-side transmission path condition meas- 
urer 2100, a transmitting and receiving system can be 
easily made that allows, among the plurality of transmit- 
ting stations, only ones staying under the fine transmis- 20 
sion path condition to transmit the burst signal. 
[0173] Alternatively, only one kind of information from 
the above-described information (the transmission 
availability control signal indicating the transmission al- 
lowed or the transmission not allowed, and the trans- 25 
mission unit length) may be transmitted. 
[0174] Also, in the case in which the transmitting sta- 
tion performs the transmission availability control on the 
basis of only the receiver-side information, the transmit- 
ting station may dispense with components and/orfunc- so 
tionality to determine such information. 
[0175] As described above, according to the first 
through eighth embodiments of the present invention, 
in the burst signal transmission availability control, 
transmitting the burst signal under the circumstances 35 
that the transmission path condition in not fine can be 
avoided. 

[0176] In the division/combination process in every 
above embodiment, by performing only the division 
process, transmitting the burst signal underthe circum- 40 
stances that the transmission path condition is not fine 
can be avoided. However, by performing the combina- 
tion process together, the transmission available period 
can be utilized more effectively, enabling an increase in 
the efficiency of transmission. Of course, only the com- 45 
bination process may be performed under the circum- 
stances that the burst signal length is always shorter 
than the transmission unit length. 
[01 77] The present invention is not limited to the spe- 
cifically disclosed embodiments, and variations and so 
modifications may be made without departing from the 
scope of the invention. 



1. A method for transmitting burst signals in a radio 
communication system comprising a transmitting 



station and a receiving station, the transmitting sta- 
tion comprising a measurement part for measuring 
radio transmission path condition between the 
transmitting station and the receiving station, char- 
acterized in that: 

the transmitting station adjusts the signal 
length of the burst signal to be transmitted on 
the basis of the measured result by the meas- 
urement part. 

The method as claimed in claim 1 , 
characterized in that: 

the transmitting station determines a period 
during which the burst signal is to be transmit- 
ted on the basis of the measured result, and 
adjusts the signal length of the burst signal to 
be transmitted on the basis of the length of the 
determined period. 

The method as claimed in claim 2, 
characterized in that: 

the transmitting station adjusts the signal 
length of the burst signal to be transmitted such 
that the adjusted burst signal is accommodated 
within the determined period. 

The method as claimed in claim 3, 
characterized in that: 

the transmitting station divides the burst signal 
to be transmitted into a plurality of signals such 
that each of the plurality of signals has the 
length no longer than the length of the deter- 
mined period. 

The method as claimed in claim 3, 
characterized in that: 

the transmitting station combines a plurality of 
burst signals to be transmitted into one signal 
such that the signal length of the combined sig- 
nal is fitted with the determined period. 

The method as claimed in claim 1 , 
characterized in that: 

the transmitting station selects a transmission 
unit from a plurality of transmission units having 
predetermined different lengths on the basis of 
the measured result, and adjusts the signal 
length of the burst signal to be transmitted on 
the basis of the length of the selected transmis- 
sion unit. 

The method as claimed in claim 6, 
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characterized in that: 

the transmitting station divides the burst signal 
to be transmitted into a plurality of signals such 
that each of the plurality of signals has the 
length no longer than the length of these 
transmission unit. 



ured result with a predetermined criteria, se- 
lects the transmission unit when the number of 
times in which the compared result changes 
reaches a predetermined number. 

14. The method as claimed in claim 1 , 
characterized in that: 



The method as claimed in claim 6, 
characterized in that: 

the transmitting station combines a plurality of 
burst signals to be transmitted into one signal 
such that the signal length of the combined sig- 
nal is fitted with the selected transmission unit. 



the transmitting station determines on the basis 
of the measured result wether the burst signal 
transmission is available or not. and suspends 
the transmission, even on the way, when it is 
determined that the burst signal transmission is 
unavailable, in order to adjust the signal length 
of the burst signal to be transmitted. 



n claim 6, 



n claim 1, 



the transmitting station selects the transmis- 
sion unit on the basis of the measured result 
and of at least one of information related to 
amount of data of the burst signal to be trans- 
mitted, information related to transmission wait- 
ing time, and data type of information included 
in the burst signal to be transmitted. 

10. The method as claimed in claim 6, 
characterized in that: 

the transmitting station selects the transmis- 
sion unit on the basis of at least one of informa- 
tion related to amount of data of the burst signal 
to be transmitted, information related to trans- 
mission waiting time, and data type of informa- 
tion included in the burst signal to be transmit- 
ted, regardless of the measured result. 

11. The method as claimed in claim 6, 
characterized in that: 

the transmitting station compares the meas- 
ured result with a predetermined criteria, and 
selects the transmission unit on the basis of 
how many times the compared result changes 
in a predetermined period. 

12. The method as claimed in claim 6, 
characterized in that: 

the transmitting station selects the transmis- 
sion unit each time a predetermined time is 



I. The method as claimed in claim 6, 
characterized in that: 



the transmitting station compares the 



the receiving station measures the radio trans- 
mission path condition between the transmit- 
ting station and the receiving station, and trans- 
mits the measured result to the transmitting sta- 
tion; and 

the transmitting station adjusts the signal 
length of the burst signal to be transmitted on 
the basis of the measured result received from 
the receiving station. 



16. The method as claimed in clain 
characterized in that: 



the receiving station measures the radio trans- 
mission path condition between the transmit- 
ting station and the receiving station, compares 
the measured result with a predetermined cri- 
teria, and transmits the compared result to the 
transmitting station; and 
the transmitting station adjusts the signal 
length of the burst signal to be transmitted on 
the basis of the compared result received from 
the receiving station. 

17. The method as claimed in claim 6, 
characterized in that: 

the receiving station measures the radio trans- 
mission path condition between the transmit- 
ting station and the receiving station, compares 
the measured result with a predetermined cri- 
teria, selects the transmission unit from a plu- 
rality of transmission units having predeter- 
mined different lengths on the basis of the com- 
pared result, and transmits the selected trans- 
mission unit to the transmitting station; and 
the transmitting station adjusts the signal 
length of the burst signal to be transmitted on 
the basis of the length of the selected transmis- 
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sion unit received from the receiving station. 

18. A method for transmitting burst signals in a radio 
communication system comprising a transmitting 
station and a receiving station, the transmitting sta- 
tion measuring radio transmission path condition 
between the transmitting station and the receiving 
station, characterized in that: 

the transmitting station adjusts the signal 
length of the burst signal to be transmitted on 
the basis of the length of a predetermined trans- 
mission unit. 

19. The method as claimed in claim 18. 
characterized in that: 

the transmitting station divides the burst signal 
to be transmitted into a plurality of signals such 
that each of the plurality of signals has the 
length no longerthan the predetermined trans- 
mission unit. 

20. The method as claimed in claim 18. 
characterized in that: 

the transmitting station combines a plurality of 
burst signals to be transmitted into one signal 
such that the signal length of the combined sig- 
nal is fitted with the predetermined transmis- 
sion unit. 

21. The method as claimed in claim 18, 
characterized in that: 

the predetermined transmission unit is defined 
uniquely to a type of data included in the burst 
signal to be transmitted. 

22. The method as claimed in claim 18, 
characterized in that: 

the predetermined transmission unit is defined 
uniquely to each transmitting station. 

23. The method as claimed in claim 1 , 
characterized in that: 

thetransmitting station performs at least one of 
an encoding process and an interleaving proc- 
ess on the burst signal to be transmitted in units 
of the burst signal before the adjustment proc- 
ess. 

24. The method as claimed in claim 1 , 
characterized in that: 

the transmitting station compares the meas- 
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ured result with a predetermined criteria, and 
suspends adjusting the signal length of the 
burst signal to be transmitted when a cycle on 
which the compared result changes is shorter 
s than a predetermined value or longer than an- 

other predetermined value. 

25. The method claimed in claim 1 , 
characterized in that: 

10 

the transmitting station adds on the burst signal 
to be transmitted information to restore the ad- 
justment to it before its transmission. 

15 26. A radio communication system comprising a trans- 
mitting station and a receiving station, thetransmit- 
ting station comprising a measurement part for 
measuring radio transmission path condition be- 
tween the transmitting station and the receiving sta- 

20 tion, the transmitting station characterized by: 

a transmission availability determination part 
for determining transmission availability of a 
burst signal on the basis of the measured result 
25 by the measurement part; 

a signal length adjustment part for adjusting the 
signal length of the burst signal to be transmit- 
ted; and 

a transmission part for transmitting the burst 
so signal, whose signal length is adjusted by the 

signal length adjustment part, to the receiving 
station on the basis of the determination by the 
transmission availability determination part. 

35 27. The radio communication system as claimed in 
claim 26, characterized in that: 

the transmitting station futher comprises a 
transmission unit length determination part for 

40 determining a transmission unit length appro- 

priate for a predetermined criteria; and 
the signal length adjustment part adjusts the 
signal length of the burst signal to be transmit- 
ted on the basis of the transmission unit length 

45 determined by the transmission unit length de- 

termination part. 

28. A radio communication system comprising a trans- 
mitting station and a receiving station, character- 
so ized in that, 

the receiving station comprises: 

a measurement part for measuring radio trans- 
mission path condition between the transmit- 
55 ting station and the receiving station: and 

a transmission part for transmitting the meas- 
ured result by the measurement part to the 
transmitting station, and 
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the transmitting station comprises: 

a signal length adjustment part for adjusting the 
signal length of a burst signal to be transmitted; 
a transmission availability determination part 
for determining transmission availability of the 
burst signal on the basis of the measured result 
received from the measurement part; and 
a transmission part for transmitting the burst 
signal, whose signal length is adjusted by the 
signal length adjustment part, to the receiving 
station on the basis of the determination by the 
transmission availability determination part. 

29. The radio communication system as claimed in 
claim 28, characterized in that, 

the receiving station further comprises a com- 
parison part for comparing the measured result ob- 
tained by the measurement part with a predeter- 
mined criteria; 

the transmission part transmits at least one of 
the measured result and the compared result ob- 
tained by the comparison part to the transmitting 
station; and 

the signal length adjustment part of the trans- 
mitting station adjusts the signal length of the burst 
signal to be transmitted on the basis of the com- 
pared result when the compared result is received 
from the receiving station. 

30. The radio communication system as claimed in 
claim 29, characterized in that, 

the receiving station further comprises a se- 
lection part for selecting a transmission unit from a 
plurality of transmission units having predetermined 
different lengths on the basis of the compared result 
obtained from the comparison part: 

the transmission part transmits at least one of 
the measured result, the compared result, and the 
transmission unit selected by the selection part to 
the transmitting station; and 

the signal length adjustment part of the trans- 
mitting station adjusts the signal length of the burst 
signal to be transmitted, when the transmission unit 
is received from the receiving station, on the basis 
of the transmission unit. 

31. The radio communication system as claimed in 
claim 26, the signal length adjustment part charac- 
terized by: 

a division/combination part for dividing or com- 
bining the burst signal to be transmitted into a 
signal or signals that satisfies or satisfy a pre- 
determined criteria. 

32. The radio communication system as claimed in 
claim 26, characterized in that: 
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the transmitting station further comprises an in- 
formation retrieving part for obtaining at least 
one of information related to amount of data of 
the burst signal to be transmitted, information 
s related to transmission waiting time, and data 

type of information included in the burst signal 
to be transmitted: and 

the signal length adjustment part adjusts the 
signal length of the burst signal to be transmit- 
'0 ted on the basis of the measured result and the 

information obtained by the information retriev- 
ing part. 

33. The radio communication system as claimed in 
15 claim 26, the transmitting station characterized by: 

an encode/interleave part for performing at 
least one of encoding and interleaving process- 
es in units of the busrt signal on the burst signal 
20 to be transmitted before the signal length ad- 

justment part adjusts its signal length. 

34. A radio communication system comprising a trans- 
mitting station and a receiving station, thetransmit- 

25 ting station comprising a measurement part for 
measuring radio transmission path condition be- 
tween the transmitting station and the receiving sta- 
tion, characterized in that, 

the transmitting station further comprises: 

30 

a transmission availability determination part 
for determining transmission availability of the 
burst signal on the basis of the measured result 
obtained by the measurement part; and 

35 a transmission part for transmitting the burst 

signal to be transmitted to the receiving station 
on the basis of the determination by the trans- 
mission availability determination part, and 
the transmission part suspends the burst signal 

40 transmission, even on the way, when it is de- 

termined that the burst signal transmission is 
unavailable by the transmission availability de- 
termination part. 

45 35. A communication terminal comprising a measure- 
ment part for measuring radio transmission path 
condition between the commucation terminal and 
an opposing station communicating with it, the com- 
munication terminal characterized by: 

50 

a transmission availability determination part 
for determining transmission availability of a 
burst signal on the basis of the measured result 
by the measurement part; 
55 a signal length adjustment part for adjusting the 

signal length of the burst signal to be transmit- 
ted; and 

a transmission part for transmitting the burst 
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35 

signal, whose signal length is adjusted by the 
signal length adjustment part, to the opposing 
station on the basis of the determination by the 
transmission availability determination part. 

5 

36. The communication terminal as claimed in claim 35, 
characterized in that: 

the communication terminal further comprises 
a transmission unit length determination part 10 
for determining a transmission unit length ap- 
propriate for a predetermined criteria; and 
the signal length adjustment part adjusts the 
signal length of the burst signal to be transmit- 
ted on the basis of the transmission unit length is 
determined by the transmission unit length de- 
termination part. 

37. The communication terminal as claimed in claim 36, 
characterized in that: 20 

the signal length adjustment part comprises a 
division/combination part for dividing or com- 
bining the burst signal to be transmitted into a 
signal or signals that satisfies or satisfy a pre- 25 
determined criteria. 

38. The communication terminal as claimed in claim 36, 
characterized in that: 

30 

the communication terminal further comprises 
an information retrieving part for obtaining at 
least one of information related to amount of da- 
ta of the burst signal to be transmitted, informa- 
tion related to transmission waiting time, and 35 
data type of information included in the burst 
signal to be transmitted; and 
the signal length adjustment part adjusts the 
signal length of the burst signal to be transmit- 
ted on the basis of the measured result and the 40 
information obtained by the information retriev- 
ing part. 

39. The communication terminal as claimed in claim 36, 

the communication terminal 45 
characterized by: 

an encode/interleave part for performing at 
least oneof encoding and interleaving process- 
es in units of the busrt signal on the burst signal so 
to be transmitted before the signal length ad- 
justment part adjusts its signal length. 

40. A communication terminal comprising a measure- 
ment part for measuring radio transmission path 55 
condition between the commucation terminal and 

an opposing station communicating with it, the com- 
munication terminal characterized by: 



36 

a transmission part for transmitting the meas- 
ured result by the measurement part to the op- 
posing station. 

41 . The communication terminal as claimed in claim 40, 
characterized in that: 

the communication terminal further comprises 
a comparison part for comparing the measured 
result obtained by the measurement part with 
a predetermined criteria; and 
the transmission part transmits at least one of 
the measured result and the compared result 
obtained by the comparison part to the oppos- 
ing station. 

42. The communication terminal as claimed in claim 41 , 
characterized in that: 

the communication terminal further comprises 
a selection part for selecting a transmission unit 
from a plurality of transmission units having 
predetermined different lengths on the basis of 
the compared result obtained from the compar- 
ison part: and 

the transmission part transmits at least one of 
the measured result, the compared result, and 
the transmission unit selected by the selection 
part to the opposing station. 

43. A communication terminal comprising a measure- 
ment part for measuring radio transmission path 
condition between the commucation terminal and 
an opposing station communicating with it, charac- 
terized in that, 

the communication terminal further compris- 
es: 

a transmission availability determination part 
for determining transmission availability of the 
burst signal on the basis of the measured result 
obtained by the measurement part; and 
a transmission part for transmitting the burst 
signal to be transmitted to the receiving station 
on the basis of the determination by the trans- 
mission availability determination part, and 
the transmission part suspends the burst signal 
transmission, even on the way, when it is de- 
termined that the burst signal transmission is 
unavailable by the transmission availability de- 
termination part. 
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